Thermal conductivities A of ethylene and propane were measured in the temperature and pressure ranges 400--750 K and 0.1-2.65 MPa (ethylene) and 400-725 K and 0.1 to 0.6 MPa (propane). The data were correlated by expressions of the form 11.= Ao(T) X Ap(P), with 11.0 being a second order polynomial in temperature and Ap a third (ethylene) or a fourth (propane) order polynomial in pressure. The results obtained were compared with previous thermal conductivity measurements.
I. INTRODUCTION
In the previous paper,l an apparatus was described for measuring thermal conductivities of gases at high temperatures and at high pressures. In this paper, experimental results are presented for ethylene and propane.
where 'AT (W m-1 K-1 ) and 'Ap (dimensionless) are only functions of temperature and pressure, respectively. By taking 'AT to be the thermal conductivity of the gas at 0.1 MFa and by representing this value by ' A o , we have In order to prevent the formation of multicellular convection, the temperatures and pressures were kept at values which resulted in Rayleigh numbers less than the critical Rayleigh number of 5X 10
4 (see Ref. 1) . Thus, the thermal conductivity values of ethylene were measured in the ranges 400 to 750 K and 0.1 to 2.65 MFa. The lowest temperature and pressure used for propane was also 400 K and 0.1 MFa. The highest temperature and pressure reached with propane waS 725 K and 0.6 MFa. At high pressures, propane liquified at room temperature.
Laboratory grade test gases of purities 99.5% (ethylene) and 99% (propane) were used in the experiments.
II. RESULTS
The measured heat transfer values are listed in Tables  I and II . The thermal conductivities of ethylene and propane were determined by substituting the polynomial (1) into the Fourier equation [Eq. (10) in Ref. 1} , and by integrating the resulting equation between d/2 and D/2. By neglecting the corrections for temperature drop across the column 'A', temperature jump at the filament surface 'A", and thermal expansion of the filament 'A"', the integration gave
At each pressure, the values of Q).(W m-1 ) and T,(K) given in Tables I and II were used to fit a least squares curve through Eq. (2). With this procedure, the values of the constants a, b, and c were determined at six pressures (Table m) . Once a, b, and c were determined, the values of ' A (Tables IV and V) and the values of x, 'A", and 'A'" were calculated. The total contributions of X, 'A", and 'A'" to ' A were found to be always less than 0.2%. Similar to argon,l it was found for both ethylene and propane that the thermal conductivity could be expressed as 
where Po =0.1 MPa. The constants A, B, and C were determined by employing a least squares fit through Eq.
(5) using the experimental values of .\and .\0 [Eqs. (1) and (4)], and the corresponding values of pressure P. The foregoing procedure yielded the values of the constants A, B, and C given in Table III .
With these constants, Eq. (5) described the data with a standard deviation of 1 x 10-5 • Third, fourth, and fifth order polynomials in temperature and fourth and fifth order polynomials in pressure were also fitted to the data. These polynomials did not improve the correlation significantly. a, b, c, and A, B, C, D A comparison between the heat conduction calcu1ated USing .\ given by Eq. (5) and the heat conduction measured yields a maximum difference of 0.6% (Fig. 1) . USing the analysis given in Ref. 1, the most probable random error in the data was estimated to range from 1. 51 %-1. 78%. The maximum systematic error was estimated to be 0.95%.
The only avai1able information on the thermal conductivity of ethylene is that reported by Vargafti~ and Misic and Thodos. s Vargaftik's tables give values of.\ up to pressures of 150 MPa in the temperature range of 300 to 500 K. Therefore, a direct comparison between the present results and those given by Vargaftik could be made only at 0.1 MPa and at temperatures between 400 and 500 K. The results are presented in Fig. 2 . The values given by Vargaftik seem to be 2% to 6% higher than those obtained in the present experiments.
Misic and Thodos developed the following expression for the thermal conductivities of hydrocarbons; 
where c lI is in kJkmole-
is the molecular weight of the gas, and Te and Pc are the critical temperature (K) and pressure (MPa), respectively. In prinCiple, this expression [Eq. (6)] is applicable up to 0.5 MPa. In practice, it is difficult to use it beyond O. 1 MPa because the literature does not report accurate specific heat values at higher pressures. Therefore, comparison was made between the present values of :\ [Eq. (5)] and those calculated using Eq. (6) The constants A, B, C, and D were again determined by using a least squares fit through Eq. (7) by employing the experimental values of :\ and :\0 [Eqs. (1) and (4) Table  ill , Eq. (7) described the data with a standard deviation of 1 x 10-5 • Higher -order polynomials in both temperature and pressure (up to fifth order) did not seem to improve the correlation.
A comparison between the values calculated using :\ given by Eq. (7) and values of heat conduction measured is shown in Fig. 3 . The maximum difference between the calculated and measured values of heat conduction was 0.6%. Using the analysis given in Ref. 1, the most probable random error in the data was estimated to range from 1. 51%-1. 78%. The maXimum systematic error was estimated to be O. 93%. while Smith, Durbin, and Kobayashi 9 measured thermal conductivity values at 398 and 423 K. Figure 4 compares the present results given by Eq. (7) and those reported previously. Below 450 K, the present data agree with those reported previously to within 2%. In the temperature range of 400 to 700 K, the present results agree with those given by Ehya, Faubert, and Springer to within O. 5%. The Misic-Thodos expression [Eq. (6)] yields thermal conductivity values which are 1%-3% higher than those given by present experiments. The values given by Vargaftik in the temperature range of 413-673 K seem to be 1%-7.5% higher than those given by present experiments. Convection effects may account for the higher thermal conductivity values reported previously.2,3,6,7
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